ABSTRACT 


DEVELOPMENT  CF  R.F.  SIGNAL  GENERATOR  TS-4B  ( XA-A)  /® • 

(AMG.  Engineering  Memo.  Report  MGREE-48-55 , ' 15  September 
GEORGE  M.  Myron,  Elec.  Subdivision  Communication  and  Navigation 
Laboratory,  Wright  Field.)  The  r~£  signal  generator  was 
developed  in  order  to  provide  a  rugged  generator  for  field  us® 
by  the  U.S.A.F,  This  report  is  being  issued  as  a  supplement  to 
Memorandum  Report  Serial  No.  TSELG5-188,  dated  8  October  1947 o 
Earlier  unsatisfactory  samples  submitted,  by  the  contractor  were 
modified,  resubmitted,  inspected  and  tested.  The  results  of 
the  inspection  and  tests  of  the  resubmitted  samples'  are  given 
in  this  report.  It  was  concluded  that  the  signal  generator  is 
satisfactory  for  field  use.  It  was  recommended  that  the  signal 
generator  be  adopted  as  a  standard  item  for  use  by  the  U.S0A.F0 
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HEADQUARTERS 
AIR  MATERIEL  GCHMAND 
WRIGHT -PATTERSON  AIR  FORGE  BASE 
DAYTON*  OHIO 

MMORANDUM  REPORT  OB 

Laboratory  Test  of  TS~413(XA«A)/U  DATE?  15  Sept  43 

R.F.  Signal  Generator  (Nos.  2cg„  3cgs 
4©g  and  5cg) 

Comm.  &  Net.  Laboratory  Contract  No.W33-038-ac-92l6 

SERIAL  NOs  MG  REE-48-55  Expenditure  Order  Ho.  110-30 

A.  PURPOSE 

1.  The  purpose  of  this  investigation  was  to  test  Signal 
Generator  TS-413(M-A)/U  units  delivered  by  General  Electric  Co.  on 
Contract  Bo.  33“033-ae-92l6S)  in  order  to  ascertains  (a)  whether 
or  not  certain  deficiencies  previously  reported  within  Memorandum 
Report  TSELG5-188  (dated  8  October  1947)  had  been  corrected  by 
the  contractors,  and  (b)  whether  or  not  the  generators  could  b®  ©on- 
sidered  to  be  satisfactory  for  field  us®  by  the  U.S.A.F, 

B.  FACTUAL  DATA 

2.  RoF„  Signal  Generator  TS=413(YA=A)/U  unit  number  3©g 
was  re-submitted  for  test  approximately  15  May  1948.  The  remaining 
three  units  (numbers  2©g*  4©g»  and  5©g)  were  re-submitted  for  test 
on  approximately  15  June  1948.  Testing  of  the  re-submitted  units 
was  completed  approximately  20  July  1948. 

3.  Tests  to  which  the  units  were  subjected; 

a.  Unit  No.  3eg.-  The  generator  was  sub jested  to  a 
brief  operational  test  in  order  to  determine  its  ability  to  perform 
its  intended  functions.  Following  the  operational  check  the  generator 
was  forwarded  to  the  National  Bureau  of  Standards  s  Washington*  D,  G. 

(l)  National  Bureau  of  Standards  measured  the  output 
voltage  of  the  1  volt  and  .1  volt  ranges  of  the  generator 
under  the  following  conditions  § 

(a)  The  impedance  of  the  measuring  probe  was 
kept  extremely  high  and  therefore  presented  a  negli¬ 
gible  load  to  the  generator. 

(b)  The  output  voltage  measurement  was  made 
at  the  panel  jacks  of  the  generator. 
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(e)  Th®  meter  switch  of  the  output  voltmeter 
was  kept  in  the  panel  position  marked  1» 


(d)  fh®  measurement  was  mad®  for  each  of  the 
■few©  output  ranges  when  tfee  r- £  gain  ©f  the  unit  was 
adjusted  @©  as  to  ©awe  the  output  voltmeter  to 
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4«  Results  of  tests  to  which  the  units  were  subjected. 

a.  Unit  tfe.  3cg„-  Bata  concerning  the  output  voltage 
of  the  generator  which  was  received  from  the  National  Bureau  of 
Standards  are  shown  in  Exhibit  A.  It  shows  that  the  design  of  th®' 
attenuator  of  th®  generator  was  such  that  it  satisfied  the  require¬ 
ments  of  paragraph  E-2d  of  the  applicable  specification. 

b.  Unit  No.  4eg.-  The  data  observed  during  the  32-day 
temperature-humidity  test  shown  in  Exhibit  B.  'It  shows  that  the 
generator  was  designed  in  such  a  manner  as  to  enable  it  to  successfully  with¬ 
stand  32  days  of  exposure  to  the  temperature-humidity  conditions  required 

by  Specification  No.  71-5056. 

©.  Unit  No.  2ts g.-  Inspection  of  the  generator  showed  that 
all  of  the  previously  observed  defective  components  had  been  replaced 
and  that  the  generator  was  in  good  working  condition. 

d.  Bnlt  Bb.  5esg„-  The  detailed  inspection  of  the  generator 
showed  the  followings 


(l)  The  undesirable  phenomenon  which  was  previously 
reported  in  paragraph  5a(2)  of  Memoranda  Report  No. 
TSELG5-188  (A.F.  voltmeter  indicating  approximately  .08  volt 
even  though  no  A.F.  modulation  signal  was  applied  across 
the  input  to  th©  meter)  was  found  to  have  been  corrected. 
Each  of  the  two  4  mfd  capacitors  in  the  power  supply  filter 
had  been  replaced  by  unit®  of  higher  capacitance  values. 

Th®  additional  filtering  thus  provided  corrected  the 
undesirable  phenomenon  noted  above. 


(2)  The  undesirable  phenomenon  which  was  previously 
reported  in  paragraph  5&(3)  of  Memorandum  Report  No. 
TSELC5-188  (R.F.  voltmeter  pointer  varying  its  position 
proportional  to  power  supply  line  voltage  changes)  was 
found  to  have  been  corrected.  The  original  6J6  tube  in 
the  voltmeter  circuit  was  replaced  with  a  new  6J6  tube. 
Following  such  action  th®  undesirable  phenomenon  noted 
above  was  found  t©  have  been  eliminated. 

(3)  Paragraph  E-2d  ©f  the  applicable  specification 
requires  that  under  no  load  conditions  TS-4U(XA-A)/B 
R.F.  Sigml  Generators  shall  be  capable  of  producing  an 
output  signal  of  at  least  1  volt  amplitude  at  any  frequency 
throughout  the  frequency  range  of  75  k©  t©  4-0  me.  It  was 
found  that  corrective  action  had  been  taken  by  the  ©on- 
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tractor  ahd  that  the  TS~4J3(XS,”A)/0  RoF.  Signal  Generator 
was  5  when  resishmittedp  capable  of  producing  a  1  volt  outpu' 
Gorrectioa  of  the  previously  noted  miesirabl®  low  voltage 


paragraph  5b(l)'  of  Memorazidum  Report  la.  TSEL6§=>188)  was 
obtained  by  removing  th©  6L6~6A  power- "tub®  is  the  output 
stage  @M  replacing  that  tube  with  a  6AG7  type  of  tub®. 
The  6AG7  tube  provides  sufficient  amplification  at  toe 
M gher  frequencies  so  as  to  enable  the  TS°413(3£&=A)/i  R°F 
Signal  Generator  to  produce  the  necessary  1  volt  output <> 


(4)  It  was  found  that  the  control  shafts  of  the 
various  controls  had  been  redesigned  and  had  been  constructed 
of  a  new  type  ©f  glass  base  phenolic  resin  mater i&lo 
new  control  shafts  were  of  such  a  design  that  they  were 
capable  of  performing  their  intended  functions  satisfactorily 
both  during  and  following  the  32-ds.y  temparatoe°humidity 
test.  In  other  words  p  the  unsatisfactory  phenomena  which 
were  previously  reported  is  paragraph  5b(2)  of  Memorandum 
Report  Ho.  TSELG5-188  were  found  to  hav©  been  corrected . 


(5)  The  undesirable  mierophcnie  effects  which  had  been 
reported  previously  in  paragraph  5(b)(5)  of  Memorardt®  Report 
Mo.  TSEL65-188  were  found  to  have  been  corrected. 

G.  CONCLUSIONS? 

5.  A  s tedy  of  the  data  obtained  during  the  inspection  of  the 

four  T3=413(IA.-'A) /U  R.F.  Signal  Generators  following  modification  and  r@° 
design . ©f  the  units  by -the  contractor  has  lad  to, the  following  conclusions 


a.  The  resubmitted  T3~413(X&~A) fU  R.F.  Signal  Generators 
ar©  designed  in  such  a  mauner  as  to  enable  them  to  operate  satisfactorily 
both  during  and  following  exposure  to  30  of  the  temp©rature=>haaidity 
cycles  described  within  RSIF  Specification  Mb.  71”5056. 

b.  The  contractor  has  corrected  the  various  deficiencies 
which  were  previously  reported  within  Mamorandwii  Report  Mo.  TSELG5=X88. 


c.  The  resubmitted  TS~413(3£A~A)/1J  R.F.  Signal  Generators 
are  constructed  in  such  a  manner  as  to  enable  them  to  meet  the  require¬ 
ments  of  the  specifications  covering  the  item. 


D.  REGOimBM'IOlS 


6.  It' is  recommended  that  th©  resubmitted  models 
al  Generator  be  accepted  by  the  Government. 


of  TS~4X3(»t 
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7.  Inasmuch  as  the  TS-4G3(2A-A)  /U  RoF.  Signal  Generator 
is,  to  the  best  knowledge  available  within  this  Laboratory,  the 
most  rugged  instrument  of  its  kind  available  at  the  present  time, 
it  is  recommended  that  the  item  be  designated  as  standard  for 
U*S«A.F,  field  use. 
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GOBI  OF  DATA  OBTAINED  FROM  THE  NATIONAL  BUREAU  OF  STANDARDS 
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16  122.3  245.2  .7843  2.328  6.979  19.464 

19  122.6  245.8  .7848  2.321  6.987  19.475 

As  meas-ured  by  a  BG-221-AA  Frequency  Meter  (Serial  No.  187)  following  a  30  minute  warmup  period. 

As  measured  by  a  BG-221-AA  Frequency  Meter  (Serial  No.  187)  following  a  warmup  period  of  3  hours. 


